Due to the benefits of investment diversification across markets and industries, and the increasing importance of ASEAN capital markets, this paper attempts to review recent studies on capital market integration and investment implications in six selected ASEAN countries. Several methodologies including VAR, GARCH, Copula and DCC, Bayesian approach, CAPM and factor models have been examined in this research. Most of the existing studies consider the capital market integration and its investment implications at a country level, whereas this paper attempts to extend the analysis to the industry level of integration. It also reviews the uses of a VARMA-MGARCH-asymmetric BEKK models to investigate the integration at industry levels in recommending investment diversification. The findings of this paper may provide guidance to academia, investors and policy makers on asset diversification.
INTRODUCTION
Capital market integration and related issues are complex but fascinating. They have been studied intensively in the literature. On the one side, the governments of emerging countries have tried to increase their capital market integration with developed markets and regions. On the other side, the integration of capital markets might reduce the benefit of investment diversification. This paradox has inspired the creation and improvement of countless theories, methodologies and strategies as well as suggestions to policymakers and investors alike.
This paper attempts to deal with this paradox by reviewing the recent theoretical and practical developments in the literature, concentrating on the area of international financial markets and the way they are interconnected and integrated in the high tech age of the 21st century when information on international financial markets is readily available, along with high speed computing power. Due to the increasing roles in the global capital market of the Asia region in general and the ASEAN region in particular, it attempts to review the literature in three different overlapping areas: international capital markets, portfolio selection, and the ASEAN6 (Indonesia, Malaysia, the Philippines, Singapore, Thailand and Vietnam).
This study aims to synthesize the theoretical and empirical studies on capital market integration and portfolio selection in general, and then discusses the ASEAN6 capital markets in particular. Findings from this paper might help academics, policy makers and investors alike who are focused on capital market and portfolio diversification in ASEAN countries. Specifically, the gaps in the literature revealed by this review might be useful for future research.
The rest of this paper is structured as follows. Section 2 considers the definition of capital market integration, the proxies that can be used to capture it and the models applied to investigate it. Section 3 provides a succinct review of portfolio selection with a focus on the ASEAN6 stock markets and their respective industries. Section 4 provides a general review of the ASEAN6 capital markets and of the Vietnamese stock market. Finally, concluding remarks are in Section 5.
REVIEW OF THE LITERATURE ON CAPITAL MARKET INTEGRATION
Various concepts of integration of a capital market have been developed in the literature. As shown in Table 1 in our opinion, the best definition of integration in the 1980s is due to Llewellyn [1980] : "the occurrence of three forces: the equality and comovement of interest rates, the equilibrating movement of exchange rates, and the transfer of aggregate money across countries". Marston [1995] considers capital market integration as the involvement of two interrelated elements: national market deregulation and capital flow liberalization. However, the lifting of international investment barriers does not imply the integration of a financial market; it just implies a chance that this market could be integrated with other developed markets. Akdogan [1995] looks at the relation between the risk and return of various assets. He states that capital markets are integrated if there is no differential risk premium for identical or similar financial instruments traded at different locations.
This approach is novel because it does not focus on the relation of monetary markets or the money supply movements among countries but rather on the relation of capital markets. In addition, Akdogan [1995] considers exchange rates as a factor contributing to the volatility of asset returns and capital controls as impediments to capital market integration. Similarly, Bekaert and Harvey [1995] state that "Markets are completely integrated if assets with the same risk have identical expected returns irrespective of the market". Moreover, they contend that if a market is integrated with the world market, then this market and the world market are related to each other and the covariance between them can explain the expected return, while in the case of segmented markets this covariance is insignificant. In our view, the definitions of Akdogan [1995] and Bekaert and Harvey [1995] best express the integration of capital markets. The recent examples of the popularity these definitions can be seen in the work of Choudhary and Siag [2015] and Lehkonen [2015] among others.
Table 1. Major definitions of capital market integration

Authors
Definitions of market integration Mendelson [1972] The equalization of yields of comparable loans and securities with the anticipated devaluations or revaluations of exchange rates.
Subrahmanyam [1975]
Movement from domestic equilibrium to international equilibrium (individuals with different endowments of securities and exchange to maximize their respective welfares). Barriers to international diversification to be removed. Llewellyn [1980] The occurrence of three forces: the equality and comovement of interest rates, the equilibrating movement of exchange rates, and the transfer of aggregate money across countries. White and Woodbury [1980] If a single factor explains most of the covariation among yields and the factor loading approaches 1 then the markets are integrated. If there are as many factors as there are interest rate series and if each factor can affect only one interest rate then the markets are segmented. Akdogan [1995] No differential risk premium for similar or identical financial instruments traded at different locations. Marston [1995] The involvement of two interrelated elements: national market deregulation and capital flow liberalization. Bekaert and Harvey [1995] Markets are completely integrated if assets with the same risk have identical expected returns irrespective of the market.
Similarly to the underlying theories, there is a range of proxies for capital market integration in empirical studies, (see Table 2 ).
For example, Bekaert and Harvey [1995] use the regime probability (the likelihood that a market is integrated) to measure integration, while Bekaert and Harvey [1997] use the ratio of equity market capitalisation to GDP and the ratio of trade to GDP. Carrieri et al. [2007] consider the time varying ratio of unspanned variance of an industry price index to the total variance of the country price index (which is actually the time varying coefficient of determination of the simple regression of the domestic market return on the return of a portfolio) as an integration index. The larger this ratio, the higher the level of integration. A new valuationbased measure of capital market integration is proposed by Bekaert et al. [2011] and [2013] . In these papers, the proxy for integration is the weighted aggregated difference between local and global industry earnings yields. This method has the advantage that it does not depend on any specific asset pricing model. Recent papers, Lehkonen [2015] and Bae and Zhang [2015] , use cross-market correlation as a proxy for their integration.
Although various proxies for capital market integration have been used in the literature, they have all tried to measure the degree of influence of international market returns on local market returns. Some authors might set a threshold for market integration (e.g. the regime probability of Bekaert and Harvey [1995] ) but, in general, the higher the influence the higher degree of market integration. Relative weight of common factor.
Degree of market integration is higher at the end of period but exhibits a wide swing that is related to both global and local events.
GARCH
( Countless studies in the literature have investigated the integration of various markets and regions over the world using multiform models and methodologies, such as regime-switching models, factor models, GARCH models, and VAR models, etc.
Each model has its own advantages and shortcomings.
For example, Bekaert and Harvey [1995] use a conditional regime-switching model to measure capital market integration of twelve emerging markets based on monthly data from December 1969 to December 1992. Adler and Qi [2003] use a three factor model (common factor, local factor and currency factor) to examine the time varying regional market integration of the Mexican equity market into the North American equity market, in which the relative weight of the common factor measures the degree of integration.
Several Phylaktis [1997] estimates error correction models to examine the financial integration of Pacific Basin countries, and looks at the speed of adjustment of real interest rates following a shock, to infer the degree of capital market integration; the higher the degree of capital market integration the faster the adjustment to longrun equalisation of real interest rates. Jang [2001] , investigate the reaction of capital markets to the Asian financial crisis by estimating the degree of market cointegration/comovement over three sub-periods, namely pre-crisis, during-crisis and post-crisis. They have a consensus that the degree of capital market cointegration/comovement is higher during the crisis than before it.
The advantage of a VAR model or cointegration analysis is that they can disclose the simultaneous interdependence or comovement among dependent variables. However, these techniques cannot incorporate the influence of conditional return volatility on stock returns. Chien et al. [2015] ). Most of these studies use stock market price indices to investigate the degree of capital market integration, the factors of capital market integration, the relationship between capital market integration, financial market development, barriers to market integration, economic growth etc. Their findings vary across countries and regions. For example, Bekaert [1995] finds that emerging markets have different degrees of integration with the US market, and that the barriers to market integration are poor credit ratings, high and variable inflation, exchange rate controls, the lack of a high quality regulatory and accounting framework, the lack of sufficient country funds or cross-listed securities, and the limited size of some stock markets. Bekaert and Harvey [1995] and Carrieri et al. [2007] find that emerging markets exhibit time-varying integration. Bekaert et al. [2002] investigate whether the dates of capital market integration are the same as the dates of market liberalization based on the index total returns and dividend yields from 20 emerging markets, and find that integration occurs always later than the official date of liberalization. However, the integration (segmentation) of a stock market does not necessarily lead to the integration (segmentation) of all of its industries or sectors. Moreover, the investments often happen at the industry and company levels. Thus, investigating the integration at the country level to recommend investment diversification choices might lead to inappropriate decisions.
There are some other papers using industry price indices to examine integration and their benefits on diversification (e.g. Heston [2000] find that the industry effect has increased while the country effect has decreased in explaining the stock return variations and that global industry diversification provides less risk than country diversification. Similarly, the findings of Ferreira and Gama [2005] imply that industry diversification has become relatively more efficient than country diversification (details can be seen in Table 3 ). The dominance of industry factors over country factors is a short-lived phenomenon.
Besides studies using stock returns to investigate the integration/segmentation of ASEAN, other papers rely on stock return volatilities to imply this information. The advantage of this method is that it can reveal the integration of risk associated with stock returns which is a good guide to making beneficial investment decisions. For example, Bae et al. [2004] consider more than 2000 stocks from 45 emerging countries to examine the impact of investability (foreign-owned ratio) on market volatility and find a positive relationship between these characteristics of individual stocks and the integrated signal of highly investible stocks. Bekaert and Harvey [1997] analyse the reasons behind varying volatility across markets and find that capital market liberalization often increases the correlation between the local and the world markets, but does not increase local market volatility. However, since all these papers use market indices to work with return volatility, they ignore the issues at the industry/sector level, so the benefits of industry investment diversification might be hidden by the integration implication at the country level.
Grier et. relationship between oil price and economic activity using quarterly Canadian data from January 1974 to January 2010. The advantage of this model is that it can capture the time-varying simultaneous interdependence of dependent variables in a system. It can also reveal the timevarying interaction of conditional return volatilities across returns as well as among these conditional volatilities. In addition, this model can measure the asymmetric effects of positive and negative shocks on dependent variables, and can be used to investigate the causal effects between dependent variables. To the best of our knowledge, no published paper has ever applied the VARMA-MGARCH-asymmetric BEKK model for studying the integration/segmentation of the six ASEAN countries at the industry/sector level.
REVIEW OF THE LITERATURE ON PORTFOLIO SELECTION
The theories of portfolio selection were developed by Markowitz [1952] and [1970] with the meanvariance paradigm in maximizing discounted expected returns, and by Merton [1973] Table 4 ).
For example, Grubel [1968] investigates the welfare gain and capital flows from international diversification by developing static and dynamic mean-variance models, and finds that the foreign asset demand is normal and permanent for US investors. Levy and Sarnat [1970] draw a locus of efficient portfolios to investigate the benefits of international diversification for American investors, and find that the investors are better off diversifying in developing countries. Mayers and Rice [1979] examine portfolio performance using a security market line benchmark in a Capital Asset Pricing Model (CAPM) model and confirm that an individual with better information than the market will plot above this line.
Murthi et al. [1997] propose a new measure of portfolio performance by incorporating transaction costs into the Sharpe index to examine the market efficiency of the mutual fund industry. Meanwhile, Pastor [2000] uses an asset pricing model to incorporate a prior degree of belief into a Bayesian framework to select an optimal portfolio. Pastor and Stambaugh [2000] also investigate portfolio choices using Bayesian approaches among three different asset pricing models (two risk-based models and one characteristic-based model).
Some other papers take into account the Value-at-Risk (VaR) to examine portfolio selection (e.g. Campbell Markowitz [1952] . They find that investors from developing countries gain more from international diversification benefits than those from other countries, especially outside the country's region. Moreover, they find that investors from countries of high risk get the largest benefit of international diversifications.
Garlappi et al. [2007] extend the classical meanvariance portfolio model of Markowitz [1952] by introducing two new components to allow for the possibility of multiple priors and investor's aversion to ambiguity. Applying the model to eight monthly equity price indices from January 1970 to July 2001, Garlappi et al. (2007) find that portfolios chosen by the new model are more stable and deliver a higher out-of-sample Sharpe ratio than the traditional mean-variance model.
To overcome the inability of handling the higher order moments and parameter uncertainty in portfolio selection of Markowitz [1952] , Harvey et al.
[2010] apply the skew normal distribution in modelling multivariate returns in a Bayesian framework and find that the proposed model is flexible enough to allow for skewness and coskewness and heavy tails. Portfolio selection problems are also investigated under crisis market outlooks (Al Janabi [2014] ) and the inclusion of all risky assets (Yao et al. [2014] ). Without using a Bayesian framework and a CAPM model in portfolio selection, Shynkevich [2013] applies a technical methodology to select an efficient investment portfolio. This paper uses a set of trading rules (filter, moving average, support and resistance, and channel breakout) to examine the predictability of returns on sector and industry equity portfolios and finds evidence of intra-industry and inter-sector time-series momentum.
Empirical studies on portfolio selection in the Asian region have also been published in the literature. For example, Ibrahim [2006] examines the benefit of portfolio diversification across the US, Japan and ASEAN equity markets by studying their cointegration in a VAR model. The paper finds that diversification benefits exists in long-term investments across these markets, but short-term gains in diversifying in ASEAN markets for investors in the US might be limited due to the increasing integration of these markets to the US market.
Balli et al. [2014] investigate the return and volatility spillover effects of shocks using ASEAN sector and national indices in a univariate AR-GARCH model. The authors find that investors might be better off diversifying across countries rather than sectors in the ASEAN area. Goh et al. [2014] investigate the diversification benefit in six ASEAN stock markets (Indonesia, Malaysia, the Philippines, Singapore, Thailand, and Vietnam) using portfolios of 25 stocks in each country and find that Malaysian investors can benefit from diversifying in these markets. This model is flexible enough to allow for skewness and coskewness and heavy tails.
Apply a set of trading rules (filters, moving average, support and resistance, and channel breakout).
Shynkevich [2013]
Daily Dow John US index and ten ICB industry indices from December 1991 to December 2011.
There are evidences of intra-industry and inter-sector time series momentum.
Cointegration analysis in VAR model. Ibrahim [2006] US, Japan and ASEAN equity returns.
Diversification benefits exists in long-term investment across these markets but short-term gains in diversifying in ASEAN markets for investors in the US might be limited due to the increasing integration of these markets to the US market. AR-GARCH model.
Balli et al. [2014] Weekly stock returns of ASEAN6 countries and China, Europe, Japan, US from 1990-2013.
Investors might be better off diversifying across countries rather than sectors in ASEAN area.
Index calculation.
Goh et al. [2014] Indonesia, Malaysia, the Philippines, Singapore, Thailand and Vietnam.
Malaysian investors can benefit from diversifying among these selected ASEAN markets.
Some papers use fund price indices to examine portfolio selection. For example, Ng [2002] investigates the investment strategies in ASEAN-5 closed-end funds using daily price indices, while Muhamad and Nawawi [2011] evaluate the performance of 51 Malaysian international unit trust funds with Malaysian and international benchmark indices using the Modigliani and Modigliani [1997] model.
Although the literature has devoted much attention to portfolio selection in ASEAN stock markets, it somewhat ignored the issue of international diversification among ASEAN6 industries from the point of view of specific investors. The only exception is Balli et al. [2014] , who find that investors are better off diversifying across ASEAN countries rather than ASEAN sectors in gaining a diversification benefit. But Markowitz [1952] suggests that investors should diversify across industries to utilise the cross-industry low covariance. These contradictory findings might serve as a motivation for further research of the benefits of diversification among the ASEAN6 stock markets and their industries for specific investors.
REVIEW OF THE LITERATURE ON ASEAN6 CAPITAL MARKETS
Over nearly 50 years, since its establishment in 1967, the role of ASEAN has been increasing significantly in global economic activities and has been a focus of investors and academia alike. Hill [1994] performs an analytic survey on ASEAN economic development and finds that this group is attractive due to its economic performance, policy regimes, institutional arrangements and intellectual contributions. Different aspects of ASEAN economic cooperation and integration have been investigated in the literature. For example, Plummer [1997] and Naya and Plummer [1997] review ASEAN economic integration and development and confirm that ASEAN has made remarkable strides in economic cooperation. Meanwhile, lots of suggestions have been made to improve the economic integration of ASEAN. For example, Naya and Plummer [1991] examine the economic cooperation of ASEAN in the new international economic environment and suggest that ASEAN needs to improve its intraregional cooperation in order to take the advantage of its own markets and resources. Pangestu et al. [1992] suggest that each ASEAN country should continue to liberalize, improve the investment climate and remove bottlenecks such as poor infrastructure. Soesastro [2005] (Giroud [2003] ), electricity consumption (Yoo [2006] ), and technology development (Wang and Chien [2007] ).
In particular, Sharma and Chua [2000] investigate the relationship between intra-regional trade and the economic growth of ASEAN (Indonesia, Malaysia, Philippines, Singapore and Thailand) using a gravity model. They find that the trade in these countries is positively correlated with the size of the economy and the ASEAN integration scheme does not increase intra-trade among these countries. Tan [2004] examines trade and investment laws and policies in ASEAN countries to see whether the ASEAN economic integration goes beyond a free trade area, and finds that it is hard to see ASEAN becoming a common market by 2020. Petri et al. [2012] examine the benefit of the ASEAN Economic Community (AEC) applying a general equilibrium analysis and find that AEC could create gains similar to those resulting from the EU. Whereas, Bayoumi and Mauro [2001] find that ASEAN is less suited for a regional common currency than the EU but suggest a firm political commitment is needed by ASEAN countries to get this common currency.
However, all these papers examine somewhat different aspects of the economic development of ASEAN, and the most comprehensive reviews by Hill [1994] and Naya and Plummer [1997] are rather old compared to the recent volatile economic relations.
As shown in Table 5 various empirical research on the integration of ASEAN stock markets has been done. The literature finds that the degree of the integration of ASEAN countries has increased. For example, Ahmed and Tongzon [1998 ] use a VAR model of quarterly real GDP to investigate the economic linkages among ASEAN countries and find that ASEAN economies are more vulnerable to the US than to Japan. Other studies use stock market data to examine the integration of the stock and bond markets of ASEAN countries. For instance, the stock markets of 5 Nguyen and Bhatti [2012] examine the relationship between oil prices and the stock markets of Vietnam.
However, to the best of our knowledge, no paper in the literature has so far provided a comprehensive summary of the development of the Vietnamese capital market. The most complete study on the development of this market is Dong Loc et al. [2008] , however, it considers only trading on the Ho Chi Minh Stock Exchange (HSX) up to 2005, without considering price limits and settlement cycles which are important indicators that help define the level of development of a capital market.
CONCLUDING REMARKS
Capital market integration and its investment implications have been investigated extensively in the literature. A great variety of models and methodologies have been applied to examine various aspects of capital market integration/segmentation but they can be grouped into a limited numbers of models such as VAR models, GARCH models, Copula models, and factor models. Various studies on portfolio selection have applied the theories of Markowitz [1952] and [1970] and Merton [1973] on different models. However, while most of the models have applied Bayesian frameworks, CAPM models, VAR and GARCH models, there is a lack of application in complicated models like multivariate VARMA-MGARCH-asymmetric BEKK models. Most studies in the literature have used country stock market returns to investigate the issues of integration/segmentation and portfolio diversification. There has been a shortage of studies investigating integration/segmentation at industry/sector levels to assess investment diversification.
In addition, this study finds that the stock markets of ASEAN6 and their international diversification benefits have not received sufficient attention and most of them have relied on VAR and/or GARCH models. The data used in those studies are also mainly at the country level, and there has been a scarcity of studies examining integration/segmentation of ASEAN industries/sectors. It is also clear that in spite of its rapid growth in the last fifteen years, the Vietnamese stock market has not been explored intensively in the literature. Consequently, the beneficial risk diversification opportunities might not be fully appreciated by worldwide investors.
